Introduction
In this paper, we study the existence of monotone positive solutions which converge to the equilibrium of a nonlinear difference equation. Recently, there has been a lot of interest in studying such solutions and the existence of some specific solutions see 1-20 . In 8 , Karakostas and Stević studied the boundedness, global attractivity, and oscillatory and asymptotic periodicity of the nonnegative solutions of the difference equation In 5 , Devault et al. studied the boundedness, global stability, and periodic character of positive solutions of the difference equation
where k ∈ {1, 2, . . .}, p ∈ 0, ∞ , and the initial conditions x −k , . . . , x 0 ∈ 0, ∞ . They proposed the following Open problem B which has been solved in 1, 18 by quite different methods .
Open problem B. Do there exist nonoscillatory solutions of E2 ? Recently, Stević 12 studied the following difference equations: The main theorem in this paper is motivated by the above studies and 17 . In this paper, we consider the following nonlinear difference equation:
. . , x 0 ∈ 0, ∞ , and f ∈ C E k 1 , E , where C E k 1 , E denotes the set of all continuous maps from E k 1 to E and E 0, ∞ or E 0, ∞ . Using arguments similar to ones developed in the proof of main theorem in 18 , we prove that under appropriate conditions see C 1 -C 5 below this difference equation has monotone solutions converging to the equilibrium x.
Main result
In this section, we assume that f satisfies the following conditions.
.1 has the unique nonnegative equilibrium, denoted by x.
Now we formulate and prove the main result of this paper. 
1.1 has a monotone positive solution which converges to the equilibrium x.
Proof. Define F : A → B by
Claim 1. F is well defined.
Proof of Claim 1. From 2.1 and the definition of A, we have
It follows from 2.2 and C 5 that
which with C 1 implies
Thus, u 0 , u 1 , . . . , u k ∈ B. Claim 1 is proved. 
Claim 2. F is a bijection from
Choose
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which implies z ∈ A. From 2.1 and C 5 , we obtain
2.9
Claim 2 is proved.
Since A ⊂ B and F is a homeomorphism from A onto B, it follows that
for every positive integer n. Because A is an unbounded connected closed set, we know that F −n A is an unbounded connected closed set for every positive integer n. Let
2.11
Claim 3. S is an unbounded connected set.
Proof of Claim 3. Indeed, if S is a bounded connected closed set, then there exists β > 0 such that S ⊂ B x, β ≡ {x ∈ E k 1 : d x, x < β}. Since F −n A is an unbounded connected closed set for every positive integer n, it follows that K n {x : d x, x ≤ 2β} − B x, β ∩ F −n A / ∅ and K n is a bounded closed set. Let x n ∈ K n , then there exist the positive integers n 1 < n 2 < · · · < n k < · · · and a point v ∈ {x : d x, x ≤ 2β} − B x, β such that lim k → ∞ x n k v. Notice that v / ∈ S. On the other hand, for every positive integer n, there exists N such that
which is a contradiction. Claim 3 is proved. Now suppose that {x n } ∞ n −k is a positive solution of 1.1 with x −k , . . . , x 0 ∈ S − x; we can show that for all positive integer n,
Thus, {x n } 
Example and some remarks
In this section, we will give an application of Theorem 2.1 and some remarks. 
